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Commonwealth Biogas/PV MiniCommonwealth Biogas/PV Mini--GridGrid
Renewable Resources RD&D ProgramRenewable Resources RD&D Program

•• Resource Assessment Resource Assessment (Project 1.1) (Project 1.1) 
•• Landfill Bioreactor (Project 2.1) Landfill Bioreactor (Project 2.1) 
•• Sewage Wastewater Digestion (Project 2.2) Sewage Wastewater Digestion (Project 2.2) 
•• Animal Manure Digestion (Project 3.1) Animal Manure Digestion (Project 3.1) 
•• Building Integrated PVBuilding Integrated PV ((Project 3.2Project 3.2 and 3.3)and 3.3). . 
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Project 3.2 Building Integrated PV Project 3.2 Building Integrated PV 
Testing and Evaluation Project GoalsTesting and Evaluation Project Goals

•• Address the gap between future thirdAddress the gap between future third--party certified PV party certified PV 
component and system performance results and component and system performance results and 
currently available information from manufacturerscurrently available information from manufacturers

•• Provide an independent comparative evaluation of PV Provide an independent comparative evaluation of PV 
systems critical to Project 3.3 and to the Commissionsystems critical to Project 3.3 and to the Commission
BuydownBuydown ProgramProgram

•• Provide decisionProvide decision--making information on those PV making information on those PV 
systems: systems: detailed system performance data and detailed system performance data and 
“Consumer Reports” style evaluation.“Consumer Reports” style evaluation.

•• Improve the quality of systems installed in Project 3.3 Improve the quality of systems installed in Project 3.3 
through directed trainingthrough directed training
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Project 3.2 ObjectivesProject 3.2 Objectives

•• Select, procure, install, and evaluate three Select, procure, install, and evaluate three Commercial Commercial 
ScaleScale candidate PV Systems for implementing Project candidate PV Systems for implementing Project 
3.3 BIPV on Public Buildings3.3 BIPV on Public Buildings

•• Evaluate selection, ease of installation, performance, Evaluate selection, ease of installation, performance, 
other issues that may impact lifeother issues that may impact life--cycle costscycle costs

•• Determine flaws, weak points, poor design features, Determine flaws, weak points, poor design features, 
etc. and offer suggested fixesetc. and offer suggested fixes

•• Monitor and report on system performance for 12 Monitor and report on system performance for 12 
monthsmonths

•• Develop recommendations for system purchases. Develop recommendations for system purchases. 
•• Duplicate the process for three Duplicate the process for three Residential ScaleResidential Scale

systemssystems
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Project 3.2 Building Integrated PV Project 3.2 Building Integrated PV 
Testing and Evaluation ProjectTesting and Evaluation Project

•• Large System Evaluation Large System Evaluation 
–– Three 20Three 20--kW CommercialkW Commercial--type PV Systemstype PV Systems

•• Small System EvaluationSmall System Evaluation
–– Three 3Three 3--kW Residential PV SystemskW Residential PV Systems

•• Tech TransferTech Transfer
–– Web PageWeb Page
–– Technical Papers/PresentationsTechnical Papers/Presentations
–– WorkshopsWorkshops
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System #1: 20kW Sloped System #1: 20kW Sloped PowerGuard PowerGuard 
by PowerLight Corporationby PowerLight Corporation

•• Newly released PIERNewly released PIER--funded productfunded product
•• Using the latest 190Using the latest 190--Watt Sanyo Watt Sanyo 

Hybrid aHybrid a--Si/cSi/c--Si TechnologySi Technology
•• NonNon--penetratingpenetrating
•• Lightweight (4 lb/ftLightweight (4 lb/ft22))
•• 1010

oo
tilttilt

•• Xantrex Xantrex 
InverterInverter



Large System Test Site:Large System Test Site:
Inland Empire Utilities AgencyInland Empire Utilities Agency

Headquarters Building  Headquarters Building  



PowerLight Sloped PowerLight Sloped PowerGuardPowerGuard
InstallationInstallation



PowerLight Sloped PowerLight Sloped PowerGuardPowerGuard
InstallationInstallation



PowerLight 20 kW Sloped PowerGuard
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System #2: 20kW System #2: 20kW SunRoofSunRoof FS FS 
by Schott Applied Power Corporationby Schott Applied Power Corporation

–– Newly released, PIERNewly released, PIER--funded  FS (Free funded  FS (Free 
Standing) productStanding) product

–– ASE EdgeASE Edge--defined Filmdefined Film--fed Growth fed Growth 
TechnologyTechnology

–– NonNon--penetrating Mountpenetrating Mount
–– Lightweight (3Lightweight (3--6 lb/ft6 lb/ft22))
–– 55

oo
tilttilt

–– Xantrex InverterXantrex Inverter



RWE Schott Solar RWE Schott Solar 
Sunroof FS InstallSunroof FS Install



RWE Schott Solar RWE Schott Solar 
Sunroof FS InstallSunroof FS Install



RWE Schott 20 kW FS System
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System #3: 20kW MultiSystem #3: 20kW Multi--String SystemString System

•• Mounted on freestanding mounting systemMounted on freestanding mounting system
•• 10 individual 2 10 individual 2 kWkWacac PV strings PV strings 
•• Details of systems selected by TACDetails of systems selected by TAC

–– 9 PV technologies represented9 PV technologies represented
–– 9 manufacturers9 manufacturers
–– 2 2 UniUni--Solar Arrays: (1) Framed modules on racks; and, (2) Solar Arrays: (1) Framed modules on racks; and, (2) 

flexible laminates adhered directly to roof.flexible laminates adhered directly to roof.
–– Thin films: triple junction aThin films: triple junction a--Si, CIS, and CdTeSi, CIS, and CdTe
–– Crystalline: mcCrystalline: mc--Si, pcSi, pc--Si, pcSi, pc--Si film, and SRSi film, and SR--cc--Si (StringSi (String--Ribbon Ribbon 

Crystal film), EdgeCrystal film), Edge--defined Filmdefined Film--fed Growth, mcfed Growth, mc--Si with aSi with a--Si Si 
top layertop layer

•• Uses SMA Uses SMA SunnyboySunnyboy for consistency, data loggingfor consistency, data logging



First Solar Easy Mount First Solar Easy Mount 



First Solar Easy Mount First Solar Easy Mount 



Solar Integrated Technologies Solar Integrated Technologies 
with with UniSolarUniSolar LaminatesLaminates



Solar Integrated Technologies Solar Integrated Technologies 
with with UniSolarUniSolar LaminatesLaminates



Independent Energy SolutionsIndependent Energy Solutions
Solar Quilt Mounting SystemSolar Quilt Mounting System



IES Solar Quilt IES Solar Quilt 
with AstroPower with AstroPower 

APxAPx--130130

IES Solar Quilt IES Solar Quilt 
with with UniSolarUniSolar
USUS--116116



Six 2kW Arrays with Identical Six 2kW Arrays with Identical 
Mounts and InvertersMounts and Inverters



•• AstroPower APAstroPower AP--110110
•• BP Solar SXBP Solar SX--140140
•• Evergreen ECEvergreen EC--102102
•• SAPCSAPC--123 (Sharp)123 (Sharp)
•• Shell Solar SPShell Solar SP--140140
•• Shell Solar STShell Solar ST--40 40 

(CIS)(CIS)

Six 2kW Arrays Six 2kW Arrays 
with Identical with Identical 

Mounts and Mounts and 
InvertersInverters



Electrical Balance of System Electrical Balance of System 
InstallationInstallation
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Sandia Sandia 
TestTest

SupportSupport
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Detailed Inverter Detailed Inverter 
Performance EvaluationPerformance Evaluation

•• Inverter + Modules = System PerformanceInverter + Modules = System Performance
•• Need 3Need 3rdrd party standardized evaluationparty standardized evaluation
•• PowerMark, ASU/PTL, FSEC, ESTI commercially PowerMark, ASU/PTL, FSEC, ESTI commercially 

instituting module performance evaluationinstituting module performance evaluation
•• Sandia developing inverter performance Sandia developing inverter performance 

evaluation, but no commercial testing yetevaluation, but no commercial testing yet
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Large System Evaluation SummaryLarge System Evaluation Summary
PerformancePerformance

Shell STShell ST--4040

Shell SPShell SP--140140

SAPCSAPC--123123

ECEC--102102

BP SXBP SX--140140

APAP--110110

IES APxIES APx--130130

IES USIES US--116116

First SolarFirst Solar

SITSIT

RWE FSRWE FS

PowerLightPowerLight

CostCostInstallationInstallationMountingMountingShippingShippingDocumentationDocumentationSystemSystem



Small System Evaluation Small System Evaluation 

Coming soon...Coming soon...
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Small System Eval: Potential SystemsSmall System Eval: Potential Systems

•• AstroPowerAstroPower
–– SunUPSSunUPS

•• KyoceraKyocera
–– MyGenMyGen

•• Schott APCSchott APC
–– SunRoofSunRoof RSRS

•• Sharp SolarSharp Solar
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Is this needed or wanted?Is this needed or wanted?

•• Consumers want more information from sources Consumers want more information from sources 
they feel they can trust.they feel they can trust.

•• Consumers don’t know the information they want.Consumers don’t know the information they want.
•• Focusing attention on key system parameters Focusing attention on key system parameters 

helps the consumer better understand what to helps the consumer better understand what to 
look for and help manufacturers identify areas look for and help manufacturers identify areas 
they want to improve.they want to improve.
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What defines success?What defines success?

•• Success of the project will be based on several Success of the project will be based on several 
factorsfactors
–– Quality of the informationQuality of the information
–– Use of information by consumers and installersUse of information by consumers and installers
–– Support from PV industry: “We need this”Support from PV industry: “We need this”
–– Participation of CEC and other project members.Participation of CEC and other project members.
–– Improvements and product changes in response to Improvements and product changes in response to 

project evaluationsproject evaluations
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Where to find information Where to find information 
about the project...about the project...

•• www.pierminigrid.orgwww.pierminigrid.org

•• www.endecon.comwww.endecon.com

•• Stay Tuned…Stay Tuned…
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